Why Urinary Infections Matter in Children
Between 1 and 2% of children have bacterial infection of the urinary tract. This is a condition of considerable importance in a proportion of them, and of little significance in others.
First, it is in this age group that repeated, prolonged or severe urinary tract infection in the presence of vesicoureteric reflux may result in the coarse irreversible renal scarring which is termed chronic atrophic pyelonephritis. This development has seldom been observed after childhood. The early detection of urinary infection affords a real opportunity for the practice of preventive medicine since appropriate treatment and prolonged supervision will protect the susceptible growing kidney from damage. Secondly, urinary infection may be regarded as a symptom of faulty mechanics of the urinary tract. The cause of the breakdown of the normal bladder defences may in some be trivial and easily correctable while in others the presence of obstruction at any level will require urgent surgical relief. Thirdly, since the symptomatology of urinary infection can be misleading, a clinical diagnosis without the support of urine culture gives a confused impression of the prognosis. One is familiar with the child whose febrile attacks persist after tonsillectomy because they were in part due to urinary infection, unsuspected and previously unsought.
Recognition ofInfected Children
Before considering which children may require special supervision, it is necessary to establish a bacteriological diagnosis. A specimen of urine suitable for culture should therefore always be collected from any child suspected of having an infection, before administering antibiotic treatment. Occasionally the symptoms are minimal and infections are only detected by screening programmes. Two such surveys were conducted in Dundee in 5-year-old schoolgirls (Savage et al. 1969 ) and in a North London general practice (Mond et al. 1970) ; both yielded 1-2% of infected children. In Dr Mond's practice the incidence rose to 4-5 % in children under 5. In Dundee, 3 of the 20 children with infections were found to have established chronic pyelonephritis. All 3 had vesicoureteric reflux with a history of previous infection treated by their own doctors before the age of 5, when the kidneys are most vulnerable and urinary infections are common.
Factors Predisposing to Infection
Bladder urine is normally sterile and regular complete emptying helps to maintain this state. The collection of residual urine because of mechanical obstruction will promote the multiplication of organisms which have invaded the bladder urine. Residual urine will also result from neurological lesions, from the return of refluxed urine from the ureter to the bladder, or from incomplete emptying. Which of these factors is operating and which may lead to renal damage may be elucidated by radiological and other studies.
Which Children Matter?
No structural defect of the urinary tract can be detected in half of all the children with infections when they are investigated by intravenous pyelography and micturating cystourethrography. In this group, a careful history will often reveal drinking or micturition habits which can be improved, for instance by increasing the water intake and the frequency of micturition. Further infections merit investigation but the prognosis for renal growth is very good.
A small group of children have structural variants such as a duplex kidney or a solitary kidney without obstruction to urine outflow or vesicoureteric reflux and these children also have a very good prognosis.
Eight per cent of children presenting with urinary infections are found to have surgically correctable lesions. These often result in urinary tract stasis, for instance when there is obstruction at the vesicoureteric junction by stenosis or ureterocoele, or of the posterior urethra by congenital valves. Much renal damage due to the obstruction may have taken place antenatally but may extend with devastating rapidity if infection supervenes. Finally, one-third of children suffering from infections are found to have vesicoureteric reflux. It is in these last two groups that infections really matter.
The Importance of Vesicoureteric Reflux Normal renal growth measured radiologically is observed in children without reflux suffering repeated urinary infections. There may, however, be slowing of growth and even the appearance of a scar if reflux of either a slight or marked degree is present. This scarring is usually already established by the time the child presents for investigation and is more often found in the older than the younger child. About 30% of all children with vesicoureteric reflux and 12% of all children with urinary tract infection (Smellie & Normand 1968 ) have renal scarring. If vesicoureteric reflux is recognized early, and this can easily be achieved provided the need for full radiological investigation of all children with a proven infection is accepted, damage to the kidneys by ascending infection can be prevented by long-term prophylaxis against reinfection or by surgical reflux-stopping operations.
The Outlook
Finally, what becomes of the 42 % of children at risk? Early relief of obstruction will reduce the risk of reinfection and allow the remaining renal tissue to grow and hypertrophy.
On long-term continuous medical treatment, reinfections in children with reflux are considerably reduced, renal growth occurs and reflux stops spontaneously in more than half the ureters involved.
The findings among 91 children with urinary infection and chronic renal disease seen in the University College Hospital pwdiatric department over the past fifteen years are shown in Table 1 . In radiological chronic pyelonephritis there is usually reduction in overall renal size, and irregular coarse scarring characterized by thinning of the renal substance with flattening or clubbing of the corresponding calyx. In 'back pressure' kidneys there is uniform thinning of the renal substance and calyceal dilatation. These changes may be associated with either obstruction or severe reflux. There may occasionally be signs of superimposed chronic pyelone-phritis which does not appear to be the primary lesion. Children with 'back pressure' kidneys were mainly treated surgically, and their later progress was related to the extent of the damage initially. None is hypertensive but one is in early renal failure on follow up.
Among 65 children with chronic pyelonephritis, 2 have died from renal failure, another was treated with chronic dialysis and hypotensives before successful renal transplantation, and a 5-year-old child is on a regular hamodialysis programme. All the hypertensive children were controlled by hypotensive drugs with or without nephrectomy where disease was unilateral. Three children are in borderline renal failure, 5 have mild hypertension and 6 others are still on hypotensive drugs. Progress in the remainder has been reasonably good, and 2 girls have married and gone through normal pregnancies and deliveries (one originally presenting with malignant hypertension). Careful regular supervision must, however, be maintained so that any infection can be rapidly treated, blood pressure controlled and surgical treatment undertaken if indicated. To ignore the patient, assuming that symptoms suggesting deterioration will be reported, is usually to wait until renal failure is established. There are only two clinical situations in which urinary tract infection (UTI) can be proved to be harmful to the patient apart from the distress which may be caused by the symptoms. The first of these is in childhood when scarring and distortion produced in the still growing kidney
